Lydgate's character is built up for us in stages. He is first presented against a background of 'old provincial society' into which he has entered by coming to Middlemarch. The reason why he comes to Middlemarch is to keep away 'from the range of London intrigues, jealousies and social truckling, and win celebrity ... by the independent value of his own work'. Can he confront Middlemarch society successfully without giving up any of his ideals? In the end, the answer is 'No'. He is trapped into marriagenot only by Rosamond, the selfish and socially ambitious girl he marries, but also by both the good and the bad aspects of his own character. He is a good man with a weakness, and the weakness destroys him: in this he is the perfect Aristotelian tragic hero. There is much evidence that his creator admired him: in the account she gives of his discovery of his vocation, her description of his zeal for reform, her admiring insistence on the fundamental nature of his research, her insistence on his generosity, intelligence and idealism. His defects are closely related to his virtues, and in exposing them George Eliot shows her characteristic moral subtlety. Her description of his 'spots of commonness' is a key passage. And he is vulnerable in his attitude to women: he wanted a wife to be 'polished, refined, docile', to play the same part in his life as 'flowers and music'. Further, he fails the 'Garth test'. The Garth family provide the moral centre of the novel, embodying the author's ideals of integrity, conscientiousness and selfknowledge. In dismissing Mary Garth as of no interest, Lydgate is shown as morally obtuse.
The eventual victory of the superficially passive but in fact iron-willed Rosamond over her husband and her destruction of his integrity as man and doctor are brilliantly developed. Again, it is Lydgate's good qualities that make him so vulnerable to Rosamond's tactics: he cannot bear to live without tenderness and affection, so in the end he always gives in. The development of the relationship between the two is shown in a series of wonderfully etched little scenes, each one marking a further point in Lydgate's descent. The moral and psychological points are so intertwined that it is impossible to separate them: they consistently illuminate each other. And George Eliot rises above blame, to provide clear-eyed understanding of how human beings can become trapped in this way. The relationship of Lydgate 'Good society, floated on gossamer wings of light irony, is of very expensive production; requiring nothing less than a wide and arduous national life condensed in unfragrant, deafening factories, cramping itself in mines, sweating at furnaces, grinding, hammering, weaving under more or less oppression of carbonic acid'. ('The Mill on the Floss', 1860).
Many such remarks are not those of the novels' charactersthere are no physiologists in her novels, and only one doctorthey are the author's own remarks. George Eliot's acquaintance with physiology was not a usual accomplishment of Victorian lady novelists of her time; Mrs Gaskell (1810-65) does not show it, nor does Charlotte Yonge .
George Eliot did not come from a medical or physiological family, but might have gleaned her knowledge from medical men she knew. Before Clifford Allbutt , from whom she learnt much about hospital organization, three others can be traced (Eliot 1950), but there is no evidence that from them or from Allbutt any physiology reached her.
On the other hand, the interest of her consort George Henry Lewes (1817-78) in physiology was prolonged and industrious. Lewes lived with George Eliot from four years before her first novel until he died twenty-four years later. In the same year as George Eliot published 'Adam Bede' (1859), her first full-length novel, George Lewes published his 'Physiology of Common Life'. It is not on sale nowadays, but his 'Life of Goethe' is.
'Physiology of Common Life' was a successful piece of scientific journalism. It is at times turgid: he writes thus of two suicides (Vol. I, p 349):
'What has thus suddenly arrested the wondrous mechanism, and, in the place of two palpitating, vigorous beings, left two silent corpses? The cause Section ofthe History ofMedicine seems so trifling that we can only marvel at its importance, when revealed in the effect; it was the same in both cases, in spite of the difference of the means: that which killed the one, killed the other; the fumes from the charcoal pan, and the rushing waters of the Seine, interrupted the exchange of a small quantity of gases, and by preventing the blood from getting rid of its carbonic acid, in exchange for an equivalent of oxygen, the fervid wheels of life were suddenly arrested.' It was popular for years among medical students (Cross 1884), was translated into Russian, and inspired Pavlov's initial interest in physiology. In it can generally be found the source of George Eliot's physiological remarks. The passage already quoted from 'The Mill on the Floss' reflects Lewes' book (Vol. I, p 351):
Vitiated air 'makes the faces pale of those who issue from a crowded church, and gives a languor to those who have sat for some hours in an ... ill-ventilated apartment, in which human beings have been exhaling carbonic acid from their lungs'.
It is clear that the oppression of carbonic acid is caused by its presence in the inhaled air; ideas of how it might act within the body were rudimentary at this time, for there was no adequate technique for estimating gases in the blood; as Lewes' book appeared, Claude Bernard (1859) described satisfactory values for oxygen in blood obtained by displacing it with carbon monoxide.
Again, in 'Middlemarch' (1872) Casaubon is being discussed, the dry-as-dust scholar of the novel. His blood is said to be all semicolons and bracketsnot full stops. Lewes (Vol. 1, p 243) provides an illustration of the correct shape of red corpuscles; there are no semicolons nor brackets.
Elsewhere in the same novel there is speculation on the cubic feet of oxygen yearly swallowed by a full-grown man: 'What a shudder they might have created in some Middlemarch circles.' Lewes (Vol. I, p 367) does the calculation in terms of cubic feet of air, but conversion would not be difficult even for Middlemarch schoolchildren; his book also states that one-fifth of the atmosphere is oxygen.
But Lewes failed to make a lasting mark as physiologist rather than as scientific journalist. He was not familiar with any techniques of measurement, nor with mathematics, and it is typical of him that he recognized his deficiencies and began the study of mathematics at the age of 53 (Cross 1884). So he was at the mercy of those who did make measurements; he transcribed into his book the opinion that 23 % CO2 in the atmos-phere would be free from ill effect, failing to appreciate that the figure depended on a single observation on one rabbit in an investigation not primarily directed to this particular pointindeed, the intention had been to absorb any CO2 present (Regnault & Reiset 1849) .
Nor had he appreciated the contribution made thirteen years earlier by John Snow (1846) . Snow, later to become the celebrated anmsthetist of Queen Victoria and the hero of the episode of the Broad Street pump, grounded himself firmly in the basic sciences, and concluded through experimental work on linnets, sparrows and mice that 5-6 % CO2 would be oppressive even in the presence of adequate oxygen. He went further: he surmised that an animal like a rabbit, living in underground tunnels, might spend long periods in a raised concentration of CO2, and be much more resistant than man to the effects; in contrast, a bird living in free air might be less resistant. The surmise may well be true, and it makes even more unwise Lewes's extrapolation from one rabbit to man. Some of the later history of this mistake is described elsewhere (Forrester 1970) .
Evidently Lewes enabled George Eliot to find a research problem for her Dr Lydgate in 'Middlemarch'. It is clear from the text of the novel that in the spare time of his general practice the 27year-old Lydgate was pursuing a problem, but what the problem was is not so clear. According to the novel, he was asking: 'What is the primitive tissue?' -some common basis from which all the body's structures have started.
One might readily believe that George Eliot needed only to sketch this misty outline of Lydgate's problem. But this was not her way. By a fortunate chance, the notebook in which she gathered materials for the novel has survived (Eliot 1950) . There the origin of the problem is made clear.
In the novel, Lydgate was working in about 1829. The novelist required a problem not attacked in 1829, but attacked so soon afterwards as not to be an anachronism. Guided no doubt by Lewes, she scanned the literature of three years later -1833 -for new developments. She found what she sought in a French work by Raspail (1833).
Raspail's discovery does not look very illuminating now, nearly 140 years later. He extracted various animal tissues successively with water, alcohol, ether, and weak acids and alkalis. In the end a white residue remained which became like parchment on drying, and yielded only to rougher treatment or to bacterial decomposition. Raspail assumed, on no very clear grounds, that he had isolated cell walls, and indeed the fundamental structural unit of animal tissuesin his way of using the word, the 'fundamental tissue'. So Lydgate did not miss much after all. He left his general practice and his research problem defeated maybe in the latter by the obvious difficulty of working successfully in isolation. He gained an excellent practice in London, and wrote a treatise on gout, 'a disease which has a good deal of wealth on its side' (Eliot 1872), but still always regarded himself as a failure.
It is not necessary to regard Raspail as the man who succeeded in real life where Lydgate failed in the novel. True, a Paris boulevard is named in his honour, but it is named in recognition of his political rather than his physiological achievements; Raspail is remembered in politics, Lydgate in literature, and neither in physiology.
